###### Strengths and limitations of this study

-   First German study to investigate factors influencing the use of medical rehabilitation and return to work with patients from a representative sample of certified German breast cancer centres.

-   Diverse data sources and plan to link primary data (survey and interview data) and secondary data (routine and certification data).

-   Primary data allow for longitudinal analyses as they were collected at multiple time points, ranging from shortly after breast cancer diagnosis to the survival phase 5--6 years later.

-   Some measures could be affected by recall bias; however, all instruments will be pretested to check if participants are able to answer the questions.

-   Due to the sample consisting of women with (breast) cancer, the results may not translate to men with (breast) cancer.

Introduction {#s1}
============

Breast cancer is the most common type of cancer among women, with around 70 000 newly diagnosed cases per year in Germany.[@R1] Around 30% of affected women are under 55 years of age.[@R2] In combination with decreasing mortality rates due to therapeutic success and early detection through screening programme,[@R2] this makes successful medical and occupational rehabilitation to ensure patients' social participation after survival increasingly important.

Although patients with cancer in Germany are entitled to at least 3 weeks of inpatient rehabilitation after completing primary care, current numbers show that only around 60--70% of patients with breast cancer make use of this opportunity offered by the German Statutory Pension Insurance Scheme,[@R3] and the rates are declining.[@R6] The available research on barriers to the use of medical rehabilitation among patients with cancer is scarce.[@R7] Its results suggest that barriers are diverse, ranging from personal, family-related and occupational reasons to system-related reasons.[@R8] For example, being away from the family, financial pressure to return to work soon, fear of exposure to other affected persons being a negative influence and a lack of outpatient rehabilitation options hinder cancer patients' use of rehabilitation. Cancer stage, age, psychological strain and information available on rehabilitation are considered to predict participation in medical rehabilitation.[@R7] However, sociodemographic factors have a rather small predictive power regarding use of rehabilitation measures.[@R10]

Since it is supposed to enable occupational rehabilitation, medical rehabilitation is important for the growing number of patients with breast cancer of working age. That is why the German Statutory Pension Insurance Scheme offers a variety of measures to encourage patients' return to work (RTW) based on the 'rehabilitation before retirement' principle.[@R11] Particularly in recent years attempts were made to intensify work-related content in medical rehabilitation.[@R12] Still, RTW rates are comparatively low in Germany: while 80% of patients with breast cancer in the United States return to work, only 59% of them do so in Germany.[@R13]

To understand the RTW of cancer survivors, national and international studies conducted in recent years investigated its determinants and timing and found that disease, treatment and work related as well as sociodemographic and psychosocial factors influence RTW.[@R14]

In addition to initial RTW, studies investigated the occurrence of job changes, unemployment and other long-term work outcomes in cancer survivors up to 10 years post diagnosis.[@R3] Inter alia, it was found that perceived barriers to resuming work seem to change over time[@R20] and that cancer survivors may suffer financial burdens due to reduced working hours 5 years post diagnosis.[@R5]

While long-term work outcomes have been analysed, little is known about how cancer survivors evaluate these outcomes in terms of job satisfaction and the voluntary nature of their employment development.[@R22] Hence, more longitudinal studies exploring RTW,[@R23] its long-term outcomes and their evaluation from the cancer survivors' perspective are needed, as work contributes to the social and psychological well-being of cancer survivors.[@R21]

Aims of the study {#s1-1}
-----------------

B-CARE aims at filling the research gap by providing a longitudinal cohort study investigating breast cancer survivors' rehabilitation use, RTW and subsequent employment patterns post care in Germany considering disease, treatment and work related as well as sociodemographic and psychosocial information using a mixed-methods approach. The results may contribute to the development of specific measures to increase the number of patients in medical rehabilitation and to have an understanding of cancer survivors' long-term work-related needs.

Methods and analysis {#s2}
====================

Study design {#s2-1}
------------

B-CARE is a multicentre, non-interventional, mixed-methods cohort study combining several data sources, which are illustrated in [figure 1](#F1){ref-type="fig"}. Quantitative survey data as well as qualitative data from semi-structured interviews will be used. Routine data on the individual and organisational level are intended to be included. The use of diverse data sources enables generating a holistic understanding of the research topic by balancing weaknesses and strengths of each individual data source,[@R25] for example, eliminating possible biases based on self-reported measures by the addition of more objective routine data. The project will be conducted between May 2018 and December 2020.

![Data sources of the B-CARE project. PIAT, 'Strengthening patient competence: Breast cancer patients' information and training needs' study.](bmjopen-2019-033533f01){#F1}

Recruitment & Sample {#s2-2}
--------------------

For 'Strengthening patient competence: Breast cancer patients' information and training needs' (PIAT) study, a representative sample of n=1359 patients with breast cancer was recruited in n=60 breast cancer centres throughout Germany in 2013/2014. The n=60 participating breast cancer centres were part of a random sample of n=98 German Cancer Society-certified breast cancer centres. Participants came from 15 out of 16 federal states in Germany. The breast cancer centres included all patients who had their initial breast cancer diagnosis and surgery between 1 February and 31 August 2013. Surveys were conducted at three time points: during hospitalisation, 10 weeks after hospital discharge and 40 weeks after hospital discharge (T1: n=1359; T2: n=1248; T3: n=1202). Further information on the recruitment and sampling of the PIAT study can be found in Schmidt *et al* [@R26]

B-CARE is based on a subsample of the PIAT sample. The subsample includes n=530 patients with a breast cancer diagnosis (C50.x or D05.x) and sufficient German language skills who worked prior to this diagnosis and gave consent to be recontacted in case of a follow-up. B-CARE carries out this follow-up 5--6 years after the patients' hospital discharge. The sample of n=530 possible participants will be invited by mail. Additionally, some of the survey participants who gave consent to be re-contacted will take part in a semi-structured interview (around n=30). Participants will be selected through theoretical sampling aiming at maximising the heterogeneity of the sample. The sample shall vary with respect to sociodemographic factors (eg, age, number of children, marital status) and psychosocial factors (eg, health literacy) as well as based on rehabilitation process characteristics (use of medical rehabilitation, RTW process). Participants who give written consent and fill in the survey will be included in the study.

Measures {#s2-3}
--------

### Quantitative data {#s2-3-1}

The quantitative PIAT and B-CARE questionnaires consist of validated scales and self-developed measures. The self-developed measures are in line with standards of survey question development.[@R27] [Table 1](#T1){ref-type="table"} illustrates the central contents of both questionnaires.

###### 

Central elements of the quantitative PIAT and B-CARE questionnaires

  ---------------------------------------------------------------------------------
                                                PIAT\   PIAT\   PIAT\   B-CARE T4
                                                T1      T2      T3      
  --------------------------------------------- ------- ------- ------- -----------
  **Disease and treatment-related variables**                           

   Treatment process/after care                 x       x       x       x

   Comorbidities                                x                       x

  **Psychosocial variables**                                            

   (Psycho)social support                       x       x       x       x

   Fear and depression                                          x       x

   Fear of progression                          x               x       x

   Self-efficacy                                                        x

   Health literacy                              x       x       x       x

   Quality of life                                      x       x       x

   Coping                                                               x

  **Information needs and sources variables**                           

   Information needs, sources and use           x       x       x       x

  **Rehabilitation-related variables**                                  

   Medical rehabilitation use                           x       x       x

   Evaluation of medical rehabilitation                                 x

   Occupational rehabilitation                                  x       x

   Evaluation of occupational rehabilitation                            x

  **Sociodemographic variables**                x       x       x       x
  ---------------------------------------------------------------------------------

PIAT, 'Strengthening patient competence: Breast cancer patients' information and training needs' study.

The PIAT questionnaire was designed to investigate information needs among recently diagnosed patients with breast cancer. The questionnaire included, among others, questions on participants' disease and course of treatment, measures of psychosocial and sociodemographic characteristics, and questions on information needs, sources and their use (eg, regarding treatment, support measures, financial issues).

The B-CARE questionnaire aims at measuring determinants of use of medical rehabilitation, RTW and subsequent employment patterns post care. Therefore, the questionnaire contains, inter alia, questions on the participants' aftercare, psychosocial and sociodemographic measures and questions on information needs, now focused on rehabilitation.

Disease and treatment-related variables include questions regarding the frequency and type of aftercare examinations, cancer recurrence and existing comorbidities. Psychosocial variables comprise questions on the need for and use of (psycho)social support as well as validated scales to measure fear and depression (HADS-D[@R28]), fear of progression (PA-F-KF[@R29]), self-efficacy (ASKU[@R30]), health literacy (HLS-EU-Q16[@R31]), quality of life (EORTC QLQ-C30,[@R32] SF36[@R33]) and coping (FKV[@R34]). Information needs and sources are assessed based on the CaPIN scale.[@R35] Rehabilitation-related variables include questions on the frequency and evaluation of medical rehabilitation. With regard to occupational rehabilitation, patients may, among other things, be asked about their current work status, occurrence and timing of job changes, desirability of and satisfaction with changes as well as overall satisfaction with their employment development since surviving cancer. Sociodemographic variables cover sex, year of birth, first language, school-leaving qualification, vocational training, cohabitation with partner, marital status, number of children, number of children in the household, occupational status, main earner in the household and household income.

The outcome 'use of rehabilitation' is measured by the number of rehabilitation programme used because of participants' breast cancer since diagnosis. RTW is measured dichotomously. Additionally, the type and amount of work changes are assessed in combination with voluntariness and contentment.

### Qualitative data {#s2-3-2}

The qualitative interview guide contains open-ended stimulus questions, complemented by further narrative-generating questions.[@R36] These interviews provide the opportunity to analyse breast cancer patients' experiences with medical and occupational rehabilitation in a more detailed way than the quantitative survey. The aim is to investigate promoters and barriers to both medical and occupational rehabilitation as well as to create an understanding of job changes. Possible gaps and shortcomings regarding the long-term support of breast cancer survivors can be made visible. The interview guide covers questions on expectations and experiences regarding processes in medical and occupational rehabilitation as well as decision regret.

In order to assure the comprehensibility of all scales and measures used, cognitive pretests will be performed according to research standards, and adjustments will be made if necessary.[@R37] Both the written questionnaire and the interview guide are developed with the help of existing literature and the input of an expert group including researchers as well as representatives of the German Statutory Pension Insurance Scheme, social workers and self-help groups.

### Routine data {#s2-3-3}

Individual routine data from the German Statutory Pension Insurance Scheme will be accessed for the purposes of matching with the survey and interview data if available. Routine data provide retrospective longitudinal information about the use and benefits of medical and vocational rehabilitation without the risk of recall bias. Routine data may cover the participants' employment pattern post care as well as applications for and use of rehabilitation measures.

### Certification data {#s2-3-4}

German Cancer Society certification data on the organisational level of breast cancer centres allow analyses on the impact of centres' structural characteristics on the use of rehabilitation measures and the RTW rate. Variables such as recommended and provided therapies, number of mastectomies or psycho-oncological support will be matched with patients' individual-level data.

Data collection {#s2-4}
---------------

Persons will be contacted by mail and receive the study information, a consent form, a survey questionnaire to fill in at home and two stamped envelopes in which to return the documents to the research centre (the consent form and questionnaire are to be sent separately). Filling in the survey will take up to 60 min. Before participating, patients will be informed about the study and asked to provide written consent for data collection and processing as well as pseudonymised analysis. In line with the Dillman's Total Design Method for surveys, two reminders will be sent in order to increase the response rate.[@R38]

For the qualitative interviews, participants will be chosen using theoretical sampling in order to increase the heterogeneity of the sample.[@R39] They will be recontacted via mail or phone to set an appointment for the interview. The qualitative semi-structured interviews will be carried out via telephone or face-to-face. Face-to-face interviews will take place in the participants' preferred location (at home or at the research centre). The interviews will last no longer than 90 min. All interviews will be documented by audio recordings and interviewers' memory protocols.[@R39] Consent for audio recording and analysis of the pseudonymised data will be obtained from participants before the interview. Throughout the interviewing process, the interview guide may be altered in accordance with qualitative research standards.[@R39] The sampling process will continue until theoretical saturation is reached, that is, to the point at which further cases will not generate more knowledge regarding the research topic.[@R40]

The quantitative and qualitative data collection will run concurrently.[@R25]

Data analysis {#s2-5}
-------------

### Quantitative data {#s2-5-1}

The quantitative B-CARE survey data will be digitalised using the Teleform data capturing software and checked regarding plausibility. Data will be used according to the coding manuals after testing their psychometric properties. All personal data that allow identification will be deleted before merging data files and analysis. Therefore, the research team will match pseudonymised routine and survey data into one data set. This longitudinal data set will comprise quantitative data from PIAT (T1-T3), B-CARE (T4), if available routine data from the German Statutory Pension Insurance Scheme as well as aggregated certification data from the German Cancer Society on the breast cancer centres where participants were treated. Quantitative data will be analysed with the IBM SPSS V.25 statistical software. Multivariate and multilevel regression models will be estimated to investigate disease, treatment and work related as well as sociodemographic and psychosocial determinants of medical rehabilitation use and RTW as well as the subsequent employment patterns post care of cancer survivors under consideration of qualitative and quantitative data from hospitalisation until 5--6 years post diagnosis.

### Qualitative data {#s2-5-2}

Audio records of the qualitative interview data will be transcribed verbatim and analysed using the grounded theory method.[@R39] At least two researchers will analyse the data independently with the help of MAXQDA software. Categories will be derived from existing literature and complemented with categories based on the data in order to include all relevant aspects regarding the research issue.[@R39] The data will be subsequently interpreted by a group of researchers.

### Triangulation {#s2-5-3}

All data sources will be matched to a mixed-methods data matrix in order to be able to comparatively analyse quantitative and qualitative findings.[@R41] The matrix will be created so that each row represents data of one participant, while the columns contain quantitative and qualitative data collected for each case. This procedure allows studying (1) participants, taking into consideration different data types, as well as (2) patterns across different participants.[@R41]

Patient and public involvement statement {#s2-6}
----------------------------------------

Representatives of self-help groups and social workers are cooperation partners of the B-CARE project. Support will be received regarding the design of the study, development of instruments and discussion of results.

Ethics and dissemination {#s3}
========================

Ethical considerations {#s3-1}
----------------------

Data protection regulations will be adhered to for all handled data. While developing the data protection concept, special attention has been paid to ensure data security as data from several sources will be matched on an individual level. A positive vote of the ethics committee of the Medical Faculty of the University Bonn has been obtained. All participants will be informed about the study's procedure and aims, with study information being provided before participants give written consent to collect, save and analyse their pseudonymised data.

Dissemination plan {#s3-2}
------------------

The results will be discussed in a workshop among stakeholders (German Statutory Pension Insurance Scheme, breast cancer centres, social workers and self-help groups). A results report for stakeholders will be prepared. In order to disseminate the findings among the health services research community, scientific publications and presentations on conferences are planned.
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